
CARBONYL COMPOUNDS 

Methods of Preparation 

1. Preparation from Acid chlorides 
 

 
 

2. Preparation from 1,3-dithiane 
a) Preparation of Aldehydes 

 
 

b) Preparation of Ketones 

 
 



 
 
3. Preparation from nitriles or Cyanides 

 

 
 
Structure of carbonyl group 
 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Reactivity of carbonyl group 
 

 
 

  



Chemical reactions  

A) Nucleophilic addition reactions 

a) Addition with Hydrogen Cyanide (HCN) 

 

 
 

 
b) Addition with NaHSO3 

 



c) Reaction with alcohols 

 

 
 

B. Nucleophilic addition followed by elimination reactions  

a) Reactions with hydroxylamine 

 

 



 
b) Reactions with hydrazine 

 
c) Reactions with phenyl hydrazine 

 
d) Reactions with 2,4 DNP 

 
Carbonyl compounds are simply mixed with an acid solution of 2,4 DNP in methanol. 

yields 2,4-dinitrophenylhydrazones.  

 

e) Reactions with semicarbazide 
 

 



C) Oxidations reactions 

Carbonyl compounds under go oxidation with various oxidising reagents 

 

 
 
 
 
 
 
 

 



D) Reduction reactions  
a) Clemmensen’s reduction  

 
 
b) Wolf–Kishner’s reduction 

 

 
c) Reduction with LiAlH4  

 



 
 

d) Reduction with NaBH4 

 

  



NAMED REACTIONS 

a) Aldol Condensation 

 

Mechanism 

 

b) Cannizzaro reaction 

 

 

 

 



Mechanism 

 

c) Perkin reaction 

 

Mechanism 

 

 

 



 

d) Benzoin condensation 

 

Mechanism 

 

 



 

e) Claisen-Schmidt reaction 

 

Mechanism  

 



 

 

f) Haloform reaction:  

 

Mechanism  

 

 

 

 

 

 
 


